We examined mental health-related visits to emergency departments (EDs) among children from 2001 to 2011. We used the National
Introduction
Concerns have been raised by researchers about lack of capacity in emergency departments (EDs) to appropriately address mental health (MH) problems among children and adolescents, potentially leading to compromised quality of care, and in turn, poor MH outcomes. 1 A recent technical report from the American Academy of Pediatrics outlined the current barriers to providing quality MH services to children and adolescents in the ED. 2 These included a lack of research on effective ED practice for child and adolescent psychiatric care, need for improved education and training among ED staff, the ED as a suboptimal setting in which to assess and manage psychiatric patients, a shortage of inpatient pediatric psychiatric beds needed for hospital admission of ED patients, and a scarcity of pediatric psychiatric outpatient services to create adequate follow-up for discharged patients. 2 Previous studies have shown that between 2% 3 and 5% 4 of ED visits among children and adolescents younger than 19 years relate to MH. Trends in MH visits to EDs among children and adolescents in the United States during the 1990s and up until 2001 have been described. 3, [5] [6] [7] These studies found increases in the number of MH visits, population rates of MH visits, and the percentage of all ED visits that were for MH diagnoses.
However, since 2001, national trends in ED visit for MH problems among children and adolescents are unknown.
Furthermore, evidence suggests that children and adolescents from minority populations have less access to needed MH services than those from nonminority populations. [8] [9] [10] It is unknown whether differences also exist in ED visit rates, and how these might be changing over time.
This study examines trends in MH visits to the ED among 6-to 20-year-old children and adolescents from 2001 to 2011. We examine trends from 3 perspectives: the percentage of emergency room visits for children and adolescents in this age-group that are for MH conditions, the number of visits that are for MH conditions, and the population rate of visits for MH conditions. The first 2 measures inform the health care system about changes in the needed capacity of the ED to address MH conditions. The third approach may be more valuable to better understand population health needs. Furthermore, we examine the population rates of ED visits for MH conditions by age, race, and sex to determine whether differences exist between these populations.
Methods
This study is a retrospective cross-sectional analysis of the National Hospital Ambulatory Medical Care Survey-Emergency Department (NHAMCS-ED) from 2001 through 2011. The NHAMCS-ED is a national probability sample survey conducted by the National Center for Health Statistics (NCHS) to estimate characteristics of in-person visits to EDs of nonfederal, shortstay hospitals in the United States with an average stay of <30 days. The ED's specialty may be general (medical or surgical) or children's general. The survey uses a 4-stage complex survey design with the 4 stages made up of geographic primary sampling units, hospitals and EDs within primary sampling units, emergency service areas (ESAs) within EDs, and then patient visits within ESAs. There is also a 3-stage design specifically for children's hospitals. Details of the NHAMCS-ED survey can be found elsewhere. 11, 12 Unweighted response rates for the survey years ranged from 79.5% in 2007 13 to 90.8% in 2002. 14 The NHAMCS-ED was approved by the NCHS Research Ethics Review Board; this study did not require separate institutional review board approval.
Children aged 6 to 20 were selected for this study because of concerns by the authors about the validity of correctly identifying visits requiring psychiatric evaluation in children younger than 6 years. Age 20 was chosen as an upper age limit, as children aged between 18 and 20 years are a group of interest to pediatric ED medical providers (in both pediatric and community hospitals). This is supported both by the American Academy of Pediatrics' statement that pediatric responsibility continues to 21 years 15 and by previous research that finds that more than half of pediatric ED medical directors (across both pediatric and community hospitals) use age cutoffs of greater than 18 years of age, but only 7% have upper age limits of 21 years or higher. 16 Visits to the ED for MH problems were identified that included International Classification of Diseases-Ninth Revision Clinical Modification (ICD-9-CM) discharge diagnosis codes or reason-for-visit codes that would reflect a visit likely requiring a psychiatric evaluation during the ED visit. ICD-9-CM discharge diagnosis codes represent the physician's final assessment of the patient's diagnosis. Reason-for-visit codes, in contrast, are a classification system developed by NCHS to classify patients' complaints, symptoms, or other reasons for seeking care, as stated in the patient's own words. 13 Patients with any ICD-9-CM codes or reason for visit codes in Table 1 were included as having a MH visit to the ED. The only exception was that observations with a reason-for-visit code of "functional psychoses," which could include autistic patients, were not included if they also had an ICD-9-CM code indicating a pervasive developmental disorder, including autism. This was to prevent patients from being identified as having a MH visit solely because of a diagnosis of an autism spectrum disorder.
For each year, among all children aged 6 to 20 years of age (n = 65 400), estimates were made of both the number of MH visits, and the percentage of all visits that were for a MH condition. Estimates were created overall and by age, sex, and race. Sample weights were used to create nationally representative estimates. STATA 12.1 SE was used for these analyses and to account for the complex sample design of the surveys. Estimates with relative standard errors greater than 30% or based on fewer than 30 observations were considered statistically unreliable. Population rates were created by dividing the estimate of the number of visits (and its associated standard error) by the US civilian noninstitutional population of children 6 to 20 years old. These estimates were obtained from special Census-2000-based postcensal tabulations provided to NCHS by the US Census Bureau, from July 1st state population estimates for each year, by age, sex, and race.
To assess trends over time, yearly estimates for visit numbers, percentage of all visits, and visit rates, as well as associated standard errors, were entered as dependent variables into three separate Joinpoint regressions, each with year as the independent variable. Joinpoint regressions were conducted in Joinpoint v.3.5.1, which fits the simplest linear model with no changes in trend (a straight line) and, using a series of Monte Carlo permutation tests, tests whether 1 or more joinpoints (changes in linear trend) are statistically significant and should be added to the model. 17 Both linear and log-linear (log of dependent variable) models were used for percentage of all visits and visit rates to identify the percentage point change per year and the annual average percentage change. No joinpoints were identified during the observation years for any of the trends examined in this study, so linear and log trends across the entire observation period are reported. Results yielding P values of <.05 were considered significant.
Trends in population rates were examined by race, using black and white as groupings. Hispanic ethnicity and other minority groups were not included because sample sizes were not sufficient and because yearly population estimates that included Hispanic ethnicity were not available before 2006. Race was missing in approximately 13% of all visits to the ED among children 6 to 20 years old and these values were imputed by NCHS. Trends were also examined by age, using 6 to 12, 13 to 17, and 18 to 20 as age groupings, and by sex. Joinpoint was used to examine whether trend lines varied by race, age, and sex. First, Joinpoint was used to test whether 2 trend lines are coincident (identical) or different from one another. 17 Coincidence of 2 lines indicates that both the slope and intercept of the lines were the same as one another. If subgroup trends were coincident, only combined results were reported. If the subgroup trend lines were different from one another, Joinpoint was then used to see if the slopes of the subgroups trend lines were parallel to one another. 17 If slopes were parallel, then combined slopes were tested to determine whether trends over time were increasing, decreasing, or neither. If slopes were not parallel to one another, each was tested to determine its directionality. Sensitivity analyses were conducted for the overall trends in the percentage of visits, number of visits, and visit rates by varying the definition of visits for MH conditions to the ED. First, attention deficit/hyperactivity disorder (ADHD) was included in the main analysis, as psychiatric evaluation of patients resulting in this diagnosis may occur in the ED. However, because other research suggests increased diagnoses of ADHD during these years, 18 we considered definitions that did not include either ICD-9-CM diagnosis codes or the reasonfor-visit code for ADHD to determine whether changes might be due to secondary diagnoses of ADHD. Second, to ensure that trends did not represent variation in non-MH related visits by children and adolescents with MH conditions, we considered definitions that included only observations that included a reason-for-visit code indicative of a MH condition. Third, to assure that trends did not represent changes in concern for MH conditions, but without changes in true MH diagnoses, we considered only observations that included an ICD-9-CM code indicative of a MH condition.
Results
The percentage of ED visits that were for MH conditions among children and adolescents 6 to 20 years old increased from 4.4% of all ED visits in 2001 to 7.2% in 2011 (Table 2) , an increase of 0.19 percentage points (standard error [SE] = 0.04) per year (P < .01; Figure 1 ). Log-linear regression indicated that this was an average annual percent increase of 3.8% per year (P < .01). After removing diagnosis and reason-for-visit codes for ADHD, the percentage of ED visits for MH conditions increased 0.18 percentage points per year (SE = 0.36; P < .001). Using only observations that included reasonfor-visit codes indicating MH conditions, the percentage of ED visits for MH conditions increased 0.14% per year (SE = 0.03; P < .001). Including only observations with an ICD-9-CM code for MH conditions, the percentage of ED visits for MH conditions increased 0.16% per year (SE = 0.03; P < .001). Number of visits also increased from 832,000 in 2001 to 1,590,000 visits in 2011, an average increase of approximately 55 000 visits per year (P < .0001). After removing diagnosis and reason-for-visit codes for ADHD, there was an average increase of approximately 51 000 visits per year (SE = 8000; P < .001). Using only observations that included reason-for-visit codes indicating MH conditions, there was an average increase of 36 000 visits per year (SE = 9000; P < .01). Including only observations with an ICD-9-CM code for MH conditions, there was an average increase of 45 000 visits per year (SE = 8000; P < .001).
Visit rates per 1000 children and adolescents increased from 13.6 visits/1000 children and adolescents in 2001 to 25.3 visits/1000 in 2011, an increase of 0.9 visits/1000 per year (P < .0001; Figure 2 ). Log-linear regression indicated that this was an average annual percent increase of 5.3% per year (confidence interval [CI] = 3.7-7.0, P < .001). After removing diagnosis and reason-for-visit codes for ADHD, the increase in the rate was 0.81/1000 per year (SE = 0.12; P < .001). Using only observations that included reason-for-visit codes indicating MH conditions, the increase in the rate was 0.57/1000 per year (SE = 0.14; P < .01). Including only observations with an ICD-9-CM code for MH conditions, the increase in the rate was 0.7/1000 per year (SE = 0.12; P < .001)
The trend line for ED visit rates for black children and adolescents was not coincident with the trend line for white children and adolescents (P < .01 for test of trend lines being coincident; Figure 3) . No difference was found between the slopes of the trend lines for black children (1.24/1000 per year; SE = 0.3) and white children (0.82/1000 per year; SE = 0.15; P > .05 for comparison between slopes), although this result should be taken with caution because of smaller sample sizes for black children and adolescents. The combined trend for both black and white children and adolescents together increased over the study period an average of 0.9 visits/1000 children and adolescents per year (P < .0001). Rates in black children and adolescents were higher than for white children and reached 34.76 visits/1000 in 2011.
Children 6 to 12 years old accounted for 15.7% (SE = 0.1) of the visits for MH conditions across all years (2001-2011), while adolescents 13 to 17 and 18 to 20 years old accounted for 44.1% (SE = 0.1) and 40.2% (SE = 0.1) of the visits for MH conditions, respectively. Trend lines for each age-group were not coincident with any other age-groups (P < .001 for all pairwise comparisons for coincidence of trend lines; Figure 4 ). No statistical difference was found between the slopes of the trend lines among children aged 6 to 12 years (slope = 0.23/1000 per year; SE = 0.12), 13 to 17 years (slope = 0.91/1000 per year; SE = 0.27), and 18 to 20 years (slope = 1.61/1000 per year; SE = 0.45), although this result should be taken with caution because of limited statistical power. The combined trend across all age-groups increased over the study period an average of 0.9 visits/1000 children and adolescents per year (P < .0001). Younger children, 6 to 12 years old, had the lowest rates of ED visits for MH conditions, adolescents 13 to 17 years old had the next lowest rates, and 18-to 20-year-olds had the highest rates, reaching 55.18/1000 in 2011.
Rates of ED visits for MH conditions did not statistically differ by sex (P > .05 for test of coincidence of trend lines).
Discussion
Between 2001 and 2011, visits for MH conditions to the ED among children and adolescents increased in terms of the number of ED visits, the rate of visits per population, and the percent of visits to EDs in this age-group. In addition, black children and adolescents had a higher rate of ED visits than white children and adolescents, while adolescents aged 18 to 20 years had a higher rate of ED visits than adolescents 13 to 17 years old, who in turn had higher rates of visits than children 6 to 12 years old.
The continuation during the past decade of increasing ED visits for MH conditions among children and adolescents has several implications. Concerns have been raised by public health researchers 1, 2, 19, 20 that increased utilization of the ED for MH conditions among children and adolescents may reflect gaps in the MH infrastructure of the United States. At the same time, an Institute of Medicine report on emergency care suggested that care for MH conditions received by children and adolescents in the ED may be substandard, and there may be shortcomings in training and availability of ED staff necessary to address MH issues. 21 Although the increases in visits identified in this study cannot directly address whether outpatient MH care has improved, or the quality of care received during these visits, it does suggest that greater resources are currently necessary to adequately address MH issues in the ED than were needed in previous decades.
Differences in rates by race are of interest, given concerns about access to MH care for minority youth in the United States. 2, [8] [9] [10] 22 Also, although we were not able to identify a difference in the rate of increase between black and white children and adolescents, a lack of statistical power may have prevented us from seeing such a difference if it was present. However, given the higher point estimate in the rate of increase among black compared with white children and adolescents (1.24/1000 per year vs 0.82/1000 per year), it is clear that the difference in rates did not decline over the study period. The causes of the persistent gap between black and white children and adolescents in the population rate of ED visits are unclear, and causes may be multifactorial.
Comparisons with previous research need to account for differences in age-groups examined. Previous research examining trends in MH ED visits among children and adolescents have often used an upper age limit of <19 years. 3, 5 Inclusion of adolescents18 to 20 years old in our study, for whom rates of ED visits for MH conditions are higher than younger age-groups, increases all 3 measures: the percent of all ED cases, the number of visits, and the rate of visits that are for MH conditions. For example, in 2011, the rate of visits to the ED per 1000 children and adolescents was only 17.4 (SE = 2.1)/1000 among children and adolescents 6 to 17 years old, while among the agegroup of 6 to 20 years, it was 25.3 (SE = 2.6)/1000. This should be considered when comparing with other research.
Strengths and Limitations
Like all studies, this study has limitations. First, defining a MH visit to the ED is challenging. In this study, we chose to identify cases that would likely require psychiatric evaluation. However, other researchers have used broader definitions. For example, Grupp-Phelan et al 5 include in their definition of MH visits to the ED, in addition to visits with reason-for-visit codes and ICD-9-CM codes representing MH conditions, visits at which psychotropic medications were prescribed or refilled, and Sills and Bland 3 used a larger range of ICD-9-CM codes that would include diagnoses of autism, for example. No single definition may be perfect, and as such, we tried various definitions, but obtained largely unchanged results. Also, the sample sizes in this study are not large enough to adequately examine the prevalence of subgroups of MH conditions, as others have done using research networks. 23 Furthermore, 13% of observations had missing race/ethnicity and, although race was singly imputed by NCHS, this could affect our analyses of race subgroups. Finally, other important aspects of care surrounding ED visits could not be measured. Nonetheless, this study uses a large, nationally representative data set to examine trends in ED visits for MH conditions among children and adolescents, over a recent period when these trends had not previously been examined.
Conclusion
Emergency department visits for MH issues have increased between 2001 and 2011 among children and adolescents 6 to 20 years old in terms of visit numbers, population rates, and percentage of all ED visits in this age-group. Population rates were higher for black than white children and adolescents and were higher for adolescents than school-aged children (6-12 years old), and these differences have not declined over time.
